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RIVERS AND FLOODS, MARCH, 1813. 
By ALFRED J. HENRY, Professor, in charge River and Flood Division. 

THE PRECIPITATION AND FLOODS IN THE OHIO BASIN, MARCH 23 TO 27, 1913. 

Excessive rains due to convectional currents.-The 
amount of moisture in the atmos here, say u to 30,000 

oint is approximately known; all sucf computations, 
gowever, are made on the assumption that the air is satu- 
rated and that all of the moisture is precipitated, concli- 
tions known not to be fulfilled in nature; therefore the 
computed amounts must always be in excess of the t8rue 
amounts. If we take the Ohio Valley, for exam le, and 

lying air up to 30,000 feet and express it as the depth uf 
water it would be equal to if all of it be precipitated tis 
rain, we would probabl be surprised to find that even 
under the most favora z le assumptions it would barely 
equal an inch of water. When it is considered that OCCR- 
sionally ten times as much rain falls as com utation shows 

the moisture to  produce the torrential rains which occa- 
sionally occur? The conclusion is inevitable that air 
from the re ions immediately surrounding the atmoa- 
pheric distur % ance must be continually drawn in and car- 
ried aloft in the general movement of air about the storm 
center. Convectional currents, therefore, must be inti- 
mately associated with unusually heav and continuous 

ma‘or portion of the moisture normally in the undir- 

thus drawn in on t e southeast qurtclrant of storms which 
occupy the great interior valleys, coming, as it does froni 
lower latitudes, is at  a higher temperature and possesses 
greater moisture content than does air which is drawn in 
toward the storm center in the northern and western 

uadrants; hence it would seem that the wind circulation 
b o u t  a storm center thus described has an important 
bearing on the explanation of the observed fact that 
thunderstorms, tornadoes, and excessive rains occur most 
frequently in the southeastern quadrant of the general 
disturbances which pass froni west to east or froni south- 
west to northeast over the United States. 

Tornadoes also close1 associatrd with convectioiuzl cur- 
rents.-FerreU waa pro K ably the first t80 associate torna- 
does with convectional currents. His theory of tornadoes 
is based essentially on the occurrence of ai1 ascensional 
movement, of which there is now ample evidence, in a 
.tornado whirl. It has been clearly established that both 
tornadoes and thunderstornx3 mainly occur within the 
southeast quadrant of a larger general disturbance, tech- 
nically known as a cyclone, or area of low pressure, t8he 
latter bein ex ressed on the daily weather niay by tee 
single w o r j   o ow," and this word will be use( in this 
paper to mean the general disturbances which are coii- 
tinually passing across the country. The vertical insta- 
bility necessary to produce tornadoes is not develo ed in 
every Low, but there is sufficient vertical instahi&y in 
almost every Low to produce general rains, and these may 
or may not be intense; some Lows yield only moderate 
precipitation over a limited area, but there may be sev- 
eral “islands,” so to speak, of intense rainfall within the 
larger area of moderate rainfall, while in still other Lows 

feet above sea level, can be rough P y com Ute 0 if the dew 

compute the total amount of aqueous vapor in t E e over- 

is available, the question naturally arises: %h ence comes 

precipitation, otherwise the rainfall wou 9 d cease when the 

tur L ed air over a lace has been precipitated. The air E 

the area of excessive rainfall may be continuous and of 
considerable geographic extent. As a rule, surface indi- 
cations as plotted on the daily weather map do not afford 
any clear indication of whether the rainfall will be heavy 
or light, yet constmit association with the weather maps 
leads to skiU in inter reting conditions which produce 

conditions which occur in winter and spring are 
to produce heavy rains in the Mississi pi and 0 io Val- 

tune when the riveis are not in flood is not a serious mat- 
ter, but when heavy rains recur at  very short intervals 
the situation along the great riverv soon becomes serious. 

In these preliminary remarks it has been our kndeavor 
to point out t8he apparent, common dependence of torna- 
does and excessive rains u on atmospheric instability, 
the greater de ee of instafility occasionally producing 

Low of March 23 caused tornadoes in one portion of its 
course and torrential rains in another is merely an indica- 
tion that the hysical coiiclitions which determine atmos- 

Among conditions which produce atmospheric insta- 
bility are high temperatures and humidity and consider- 
able contrasts in temperiiture. These also produce exces- 
sive rains as well aq tornadoes. I t  is to be noted in pass- 
ing t,hat-jn t8he storm of March 23 the region of excessive 
rains was not coextensive with the center of lowest pres- 
sure, nor in the region of greatest contrasts in tempera- 
ture, but that it began about 300 miles east of the center 
of low pressure and extended thence 500 miles farther 
eastward, viz, to central Ohio. From this it may be 
inferred that the regioii‘of atmospheric instability on the 
date in question covered a vast area, the outskirts of 
which on the eastern side produced excessive rains, the 
inner central areas violent windstorms. 

Nettwological conditions rewious to Jfarch 23.-There 

the daily weather maps previous to the downpour of rain 
that caused the disastrous floods that gave any indication 
of the treniendous quaiitit of rain which fell on subse- 

overlaid sout,heastern Nebraska. On that da there were 

strip of country robably 200 miles wide and 500 miles 
long, the locus o P the heavy rains being in northeastern 
Indiana and northwestern Ohio. 

Sunday night, March 23, rain continued uninterrupt- 
edly over the above territory, but the intensity was not 
so great. During the dayliaht hours of Monday, March 
24, rain ceased in northern Ihic)is, but the intensity over 
southern Indiana and southern Ohio was greater than on 
the revious date, and it is to be noted that whereas the 

on the headwaters of the Wabash River of Indiana and 
of the rivers of Ohio which flow southward the area of 
greatest intensity on the 24th was over the lower reaches 
of the same streams. including both forks of the White 
River of Indiana. 

rain; consequently it il as been recognized that certain 

BUite apt 
leys. The occurrence of a single perio s of heavy rain at  a 

tornadoes, the 7 esser excessive rains. The fact that the 

pheric inst8ab i! ity were highly developed on that date. 

was nothing in t8he meteor0 Y ogical conditions charted on 

queiit dates. The Low on B unday night, March 23, 1913, 

heavy rains froiii cent8ral Illinois to western B hio. over a 

rain r all of the previous 24 hours had been most intense 
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In. 

3.53 
2.65 
3.81 

Monday night, March 24-25, brou ht, a continuation 

extended along the lower Lakes down the St.. Lawrence 
Valley, and into northern New England. The region of 
great intensity, as in the previous 24 hours, being in 
central Indiana and over practically t,he whole of central 
and northern Ohio. During the davlight8 hours of 
Tuesday, March 25, t8he rainfall in Ilhnois was light, 
but it continued with .little abatement over southmi 
Indiana and central Ohio, and it was to the rainfall of 
this period, daylight hours of Tuesday, March 25, over 
Ohio and Indiana, that t8he rivers of hhose States received 
the increment of wahr  which sent them forth on their 
impetuous career of destruction. Up t80 this time xac- 
tically all of the precipitation had been north 01 t'he 
Ohio River; meantime the Low, t,o w1iic.h t'he precipitation 
was due, had passed rapidly nort.henstwari1 beyond the 
field of observations. 

Development of secondary Low.-It sometimes happens, 
when a Low centered over the niidclle or northern portions 
of the United States moves rapidly northeastward, as 
did that of March 23, 1913, it leaves behind it a trail, so 
to speak, of low pressure and unsettled weather, or in 
the more technical language of the weather map, a 
trough of low pressure is formed, i. e., a region of low 
pressure whose bounding isobars have the form of a 
trough or very elongated ellipse; frequently too, the 
center of activity in such pressure forinat.ions may be a t  
either or both ends of the trough. In c.ase the northern 
center of activity moves rapidly to the northeast, the 
sotithern center, if only moderately well developed, 
generally increases in intensity and moves northeast- 
ward much as an independent Low and thus a region 
deluged by the upper end of the trough receives a second 
downpour almost immediately, due t80 the southern 
extension of one and the same storm, and this is what 
happened over the Ohio Valley between the dates of 
March 23 and March 27. On March 25 a t,rough of low 

ressure had developed which extended from New Eng- 
rand on the northeast to Texas on the southwest, and in 
which there were two centers of activit,y, the northeim- 
most extended from western Pennsylvania southwest- 
ward to southern Indiana; the second center occupied 
northwestern Arkansas. Both of these centers delivered 
their quota of rain over the Ohio Valley and by the 
mornin of March 26 had merged in a single center which 
overlai % western New Pork; rneanwhile the third of the 
series of secondary disturbances resulting from the 
trough of low pressure which formed on March 25, 
appeared over extreme southern Texas. This last 
disturbance moved northeastward across the Appalach- 
ians in eastern Tennessee and Kentucky. 

The development of the trough form of disturbance 
on March 35 resulted in two things, viz, (1) a cont8inuation 

rains in the basins of the northern tributaries 
of Of the hea3 hio and ( 2 )  the extension of the rain area to the 
tributaries which enter the river along its sout8h bank. 
If there had been any doubt8 hitherto as to the occurrence 
of a disastrous flood in t'he Ohio River proper it was 
removed as soon as rain began to fall in great amounts 
over the southern watersheds. 

The period of excessive rains in the northern half of 
the lower Ohio watershed was 72 hours, a record which 
for duration and intensity has been equaled only on the 
Pacific coast. When the extent of territory involved 
and the sequence of the stornis is considered, no previous 
record exists which is in any way comparable with that 

of the rain over Illinois, Indiana, an cf  Ohio, and it also 

of March 23-27, 1913. 

--- 
In. I n .  

....................... 
................ 
................ 
................ 

....................... 

....................... 

....................... 

....................... 

I 

I n  the short space of time available it is not possible 
to corn ile extensive statistics of recipitation which shall 

24-27, 1913. However, we have examined the records 
kept a t  the regular Weather Bureau station a t  Cincin- 
nati, Ohio, the record going back to 1871. I n  the table 
given below the results of this examination appear as 
accumulated amounts of precipitation in 24, 48, 72, and 
96 hours. The precipitation a t  Cincinnati for a period 
of 72 hours-March 24-27, inclusive-was greater than 
during aiiy previous like period in the history of the 
station, and it is believed that a similar statement will 
hold for all other stations in Ohio and Indiana in the 
region of great rainfall between March 23 and March 27. 

Heavy rainfall at Cincinnuli, Ohio, 1871-1913. 

[Accunidated ainounts for 24, 4b, 72, ant1 96 hours ] 

be tru f y coniparable with the t E ree-day period-March 

Jan. 18 ....................................... 
Jan.15-16 .................................... 
Jan ..i ...................................... 
Jan. g . . .  ..................................... 
Jan. 20 ....................................... 
Feh. 17 ....................................... 
Feh. 16 ....................................... 
Feb. 21 ....................................... 
Feb. i -8 . .  .................................... 
Feb. 19-20.. .................................... 
Feb. 4-7 ...................................... 
Feb. 10-11 .................................... 
Fob. ti ...................................... 
Feb. M ...................................... 
Feb. 2 ~ 2 2 . .  .................................. 
Mar. m... .................................... 
Mar. 30 ....................................... 
Mar. 5 . . .  .................................... 
Mar. 2c28 . .  .................................. 
Ayr. Y... ..................................... 
Apr. 13.. ...................................... 
4pr. 18 ....................................... 
Apr. 22 ....................................... 
Apr.16-21 ...................................... 

Jan.2i-28 .................................... 

Mag 30.. ..................................... 
May l i - 1 s . .  .................................... 
Mag 25-26.. .................................. 
May 29.. ..................................... 
May 5-6.. .................................... 
May 28.. ..................................... 
Yay 21.. ..................................... 

May 10.. ..................................... 
May 20.. ..................................... 
Map 23.. ..................................... 

Mav 11 ....................................... 
Ma$ 11-14.. .................................. 
May 3-15.. .................................... 
June B... .................................... 
June 7 4 . .  ................................... 
June 2;- %... ................................. 
June 13-14-15 ................................. 
June 25-26.. .................................. 
June 9. . .  ..................................... 
June 13-11) .................................... 
June 21- 22... ................................. 
June B...  .................................... 
June 2&?9 .................................. 
June S . .  ................................... 
June 26. .  .................................... 
Tolp 1.5-1q .................................... 
Julv 11.. ..................................... 
July 4-5.. .................................... 
July 13 ....................................... 
Julv 19 ....................................... 
July 14 ....................................... 
Julv 19.. ..................................... 
Jnly 30.. ..................................... 
July 26.. ..................................... 
Julv 21 ....................................... 
July 5 . . .  ..................................... 
July 24-26.. .................................. 
Iulr 32-23.. .................................. 
J u l $ l ( t l l . .  .................................. 
July 6-8.. .................................... 
Aug.11  ...................................... 
. \ug .25  
A u k  5-8.. ................................... 
Aup. l i  ...................................... 
.4ue. 5-7..  ................................... 
Aua. ??-?5.. ................................. 
Auq. 13 ...................................... 

May 25.. ..................................... 

May 31x31.. .................................... 

Year. 

__ 

1876. 
lUi6. 
1885. 
1895.. 
1898. 
1898. 
18i l .  
18i3. 
1Si-I. 
1881. 
1882. 
1M. 
1 s .  
1.584. 
1S8i. 
1s97. 
lSS2. 
1 S U .  
1897. 
1Y13. 
1si2. 
1 H i G .  
1 S K  
1ss;. 
IUY2. 
1871. 
1872. 
1879. 
1SY0. 
18x2. 
1 S 2 .  
1983. 
1893.. 
1Wl. 
1902. 
1902. 
1904. 
1905. 
1905. 
1908. 
1876. 
1 S X  
1379. 
ld0. 
1 8 s .  
1886. 
18YQ.. 
1893. 
1896. 
l Y O z . ,  
1903.. 
1906.. 
1872.. 
1974.. 
1875.. 
1Y78.. 
1w.. 
1 S l . .  

1891.. 
1 m . .  
1x96.. 
1997.. 
lq97.. 
1806.. 
1907.. 
1911 
1871.. 
M i l . .  
1876.. 
1S76.. 
1379.. 
1879.. 
l w l . .  

law. 

2.01 
2.85 
1.24 
1.96 
2.91 
3.31 
1.76 

Date. 

....................... 
2.92 ........ 
3.31 ........ 
2 . i5  3.20 

4.66 4.79 
................ 

3.21 ........ 

................ 

hours. 

2.74 
....... 

2.39 
3.31 

1.98 

2.40 

3.35 
2.17 

....................... 

....................... 

............... I ........ 

....................... 
................ 

2.90 3.18 
...................... 

................ 

................ 
....................... 

................ 
....................... 
...................... 
...................... 
...................... 
...................... 
....................... 

................ 
....................... 

3.95 5.24 
3.23 3.91 

In. 
2.97 
1.18 
1.46 
1.53 
1.57 
1.87 
1.50 
1.53 
2.73 
1.00 

1.22 
1.65 
1.35 
1.97 
.15 

2.54 
1.50 
4.9; 
2. a0 

1.90 
1.93 
1. i 6  

2.00 

2.78 
1.76 
1.67 

1.76 
2.3; 
1.67 
2.37 
2.45 

3.16 
3.16 
1.48 
1.51 
2.01 
2.05 
2.82 
1 .96  
1.08 
1.55 
1.05 
1.64 
1.75 
1.72 
2.18 
1 .48  
1.70 
1.49 
1.55 
1.54 
1. 54 
2.40 
1.59 
1.90 
2.02 
2.20 
2.39 
2.16 
1.76 
1.43 
2. 00 
2.30 
1.89 
1.65 
1.57 
1.6; 
1.57 

..... 

1. e2 

..... 

..... 

2. ie 

..... 

2.33 
2.05 

2.59 
1.85 

2.33 

2.02 

...... 
3.45 
2.59 
2.81 

2.19 

:.77 
a .8 i  

....................... 
2.43 1 3.02 

................ 
....................... 

................ 

................ 
....................... 

2.47 2.60- 
....................... 

................ 
....................... 
....................... 
....................... 
....................... 
....................... 
....................... 
....................... 
....................... 

3.40 ........ 
................ 
................ 

3.59 ........ 
....................... 
....................... 

2.44 2.83 

3.88 ........ 
3.91 ........ 

....................... 

....................... 

....... _ _ _ _ _ _ _ . ~ . _ _ . _ _ _ _  
2.48 2.70 ........ 
2.61 ................ 
3.521 2.55 4 . M i  ........ 

........ . *  ...... 
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1862.. 
1s65.. 
lm.. 
1YW.. 
1896.. 
1899.. 
1Y79.. 
1882.. 

-4ug. 2w27.. ................................ 
Aug ..i ..................................... 
Aug.?O-Yl ................................... 
h U R . 9 5  ...................................... 2.55 1 
A114. 1 . .  ........................ , ............ 1 . s  ........................ 

Selit.2-3 ..................................... 1 . 9 ~  2.51 ................ 
Sept. 1 3 .  .................................... 2.02 ........................ 

........ ................. 

AUF. 5 6  ..................................... 1.51 1 1.9s  1 ........ 1 ........ 

lSS3.. 
1990. . 
1897.. 
1900.. 
1973.. 
18i3. .  

In. In .  I In .  In. 
i . x s  1 ?.tin ........ 

.YO ?.ti2 ,::::::::I ........ 

.2ti .3.i" .............. 

Nov.21-n ................................... 
Nov.  11-12.. ................................. 
Nov.1-2 ..................................... 
Nov.  20 ...................................... 1.52 ........................ 
D e .  3 ........................................ 2.47 ........................ 
Dei?. 12 ....................................... ?.io ........................ 

1875.. t k c . 2 W 6  .................................... 1.15% 1 1.71 
1.34 2 . X  
2 .36  3 . l i  
1 .  18 2. WJ 

. R Y  3.28 .xi 1 . 7 i  
~~~~ 

1 
~~~ ~ ~ I ~ 

1 . Y l J  2.941 ........I ........ 
. 3 i  ? . O i l  ........ 1: ....... 

1.651 2.73 .............. 

2.t5.2 ~ ........ 
3.13 _ _ _  _ _ _ _ .  

................ 
2.% 2.94 
3.71 ........ 
1.Y7 1 3.00 

Excessive ruins.-Excessive rains do not occur in Ohio 
as frequently as in some other parts of t,he United States. 
Atcount has been made of the number of rains in the 
State equaling or esceeding 3.50 inches in 24 hours during 
the 5- ear period, 1890-1804. During t,liii.t. period tile 

with as many as 39 in a single month, namely, in October, 
1893. Other excessive rains in Ohio, occurred in May, 
1893, as follows: 

Inches. 
Wheeler, Ohio, May 16-18, 1893 ............................... 10.47 
Hillhouse, Ohio, May 16-17, 1893 ............................. 8. 06 
Strongsville, Ohio, May 16-17, 1893. .......................... ti. 67 
North Royaltun, Ohio, May IS-lY, 189" ........................ 6.12 
Bksels, Ohiv, May 16-17, 1893 ................................ 6.23  

Some of the excessive rains of 24 houw' clurat,ion in 
Ohio are as follows: 

Inches. 
Bellefontaine, Ohio, June 6, 1877 ................................ 5.1 
Carthageua, Ohio, Juna 20. 1877.. .............................. 5 . 2  
Urbana, Ohio, June31, 1877. .................................. 4. 9 
Cleveland, Ohio, Sept. 13, 1878 ................................. 4 . 4  
Hudson. Ohio, Sept. 13, 1878. ................................... 5. B 
Marietta, Ohio, Sept. 13, 1878 ................................... 4. ti 
Wouster, Olijo, July 29, 1879 .................................... ti. 6 
Ruggles, Ohio, July 11, 1880. ................................... 4 . 0  
Ruggles, Ohio, Sept. 1, 1863 .................................... 4 . 5  
Bellefoutaine, Ohio, Aug. 20, 1880 ............................. 5 . 3  
North Lewiaburg, Ohio, Sept. 28,  1884 ........................... 5. 4 
Gracey, Ohio, July9, 1888 ...................................... 7 . 0  
Newcornerstown, Ohio? July 9, 1888 ............................. 4 . 0  
Demuc;, Ohio, Aug. 31, 1888 ...................................... 1 . 2  
Gracey, Ohio, Aug. 22, 1858. ................................... 4 . 0  
Wausron, Ohio, May 30, 1S89-.. ................................ 6 . 0  
Logau, 0hi11, July 18, 1889 ..................................... 5.5 

In  a number of the rains above murnerltt~ecl, the rat,? 
of fall was grc&e.r than during the, period bIarch 23-27, 
1913. In  t,he majorit,y of the cases, however, t,he heitvy 
rains were more or less local and consequent,ly were not, 
effective, in prodwing floods in the st,reams. The Wettt,her 
Bureau records, on the ot,her hand, show that escessive 
precipitation' may be widespread; t,hus on May 25-26, 
1893, heavy thundershowers occurred over Missouri and 

a m u a  9 number ranged from 66 in 1893 to 12 in lS9& 

90909-13-11 

1SiY.. 
lS'3u.. 
IS31.. 
M 3 . .  
1904.. 

the southern part of Illinois. That they were very 
general is shown by the fact that out of 100 stations in 
Missouri 51 of them recorded heavy rains, the average for 
the 51 stcations being 3.67 inc,hes, ancl for the 11 stations 
in Illinois, 3.64 inches. If all t,he rain which fell over 
hlissouri in 24 hours had found its way int,o t,he Missis- 
sippi a t  St. Louis it would hare supplied that stream for 
a month a t  II rate of disc.harge of 180,000 second-feet. 

Ot,her instaims of widespread and heavy rains are 
mostJy found in connection witJh t,he nort,hward movement, 
of storms which enter the Unit,ed Stmates from the Gulf of 
hl'esico or the West Inclies. A iiot'able esttrnple may be 
found in the record of the Gulf of Mexico st,orni of Octo- 
ber 18-20, 1894. The record of t'he storm also shows an 
ahatenient in the intensity of blie rainfall over t,he C'aro- 
h a s ,  Maryland, ancl Virginia, and an increase in intensity 
over New Jersey and t.he southern New England coast, 
thus : 

Inches. 
Average amount iu Florida, Oct. 18-19, 3 stat.ims. ............. 5. 10 
Average aniouiit in Georgia, Oct. 17-18, 7 stat.ions.. ............ 3. 75 
Aver3ge amount in the Carulinc 9, Oct.. 17-18. 15 stations.. ....... 3. 30 
Average amount. in New Jersey, Oct.. 18-19, 24 ?t,at,iuus .......... 4.81 
Average .amuunt in Massachusetts and (.'!onnec.ticut, Oct. l!j-20J 

18 htat,iuns. ................................................ 3.44  
Average aniouiit~ in Maine, 0c.t.. 19-51), 3 .&t,iims.. .............. Y. 35 

The point. it, is desired to illust,rate in tbis connect,ion 
is that mamess to the owan, or reiiioteness t.lierefroiu, is 
evident,ly not, the only factor concerned in blie occurrence 
of heavy rains, tilt,hough it, must be one of the controlling 
f ackors. 

The. j loods in, the tribufarien (11' thc Ohio.--The surface 
conditions receding the period of heavy rains t,hrougliout' 
the Ohio d l l e y  were favorable to a large run-off. The 
ground was not frozen, but light rains had fallen only 
t,wo days previous to t,he advent of t,he rnins hereinbefore 
ciisciissed, the ground having had but, a short in 
which to dry out, must have been quickly saturated early 
in t,he period of intense rain, c.onsequently d l  of t,he 
st,reanls in t,he re 'on of heavy rains reached t.heir full 
capacit,y eltrly on E nrch 24: t,hencefoiward it was only a 

uestion of H. furt,lier cont,inuation of rain when t'hey %auld overflow their bnnks. 
What, proport,ion of the ove.iflow from t,he sbreams of 

Ohio was due to encrotichnieiits on the channels of sFid 
st,reams, t,he building of bridges, ancl the drainage of 
swamp lands, can not,, of course, be easily deternimed; 
in the opinion of t,he writ'er, however, it is idle t'o look 
elsewhere for t,he imniedirtte cause of the floods than in 
t8he amount, of ra.in which fell over t,he Stmatme. 

One of t,he great,est, floods in the Ohio at, Pit'tsburgli, 
Pa., occurred in 1832, at, a time when the htincl of man 
had scitrcely t,ouched the siirftice of t'he watershed. The 
year of t,he L'greitt, wnt.er " in Missouri and lllinois Rivers 
dates back to 1844, when, as above nient~ionecl, t'he e.ffect,s 
of modern civilizat,ioii in restraining the free flow of t,he 
rivers could not, have been :tppreciable. The manifest, 
lesson of t,he present, flood is that it, was due to  n combinit- 
t,ion of inet,eorological conditions which niay recur, 
nl t~houg~ the xobabilit,y of n repetition is not, great. 

The first advices received by the Weather Bureau ofli- 
cials in t,he various sections affected were unifomlg to 
the e.ffec.t t,hat, the rivers uwre bank full and rising rapldly. 
Such advices were receired as early as  March 24, and 
warnings were sent to Dayton :ind Haniilton, Ohio, on 
t,hat date. Warnings were also issued on the 35t)h and up 
to t,he 36th. The disast,rous stages in t'he Great' Miami 
River oc.curred on t,he early iiinrning of March 25; t,he 
time of inaxiinuni flood st,ages in ot,lier of the rivers of Ohio 

1 ) ~ .  21-23. ................................... 
Dee. +S ...................................... 
Uec. 2W23 .................................... 
r)ec.2?~? ..................................... 
Dw. ?&97 .................................... 
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Regular stations (midnight to mid- 

Pittsburgh.. ................... 
Krie ............................ 

Special river stations (7 a. ni. to 7 

Beaver Falls... ................. 
Confluence.. ..................... 
Ell~vood City.. ................. 
Franklin. ...................... 
Free.port.. ..................... 
f:reenshoro. .................... 
Lock No. 4 . .  ................... 
hfosgrove ...................... 
Parker .......................... 
Saltsburg. ...................... 
Sharon. ........................ 
Warren. ........................ 
West Newton.. ................ 

Cooperative statinns (7 p. ni. to  i 
Aleppo ........................ 
Cln~sville.. ..................... 
Clearfield.. ..................... 
Creenville ...................... 
Indiana. ....................... 
Saegerstown .................... 

night!: 

it. 1Il.J: 

p. m. ): 

MONTHLY WEATHER REVIEW. 

0.20 
1.2s  

was as follows: Scioto a t  Columbus, Ohio, about iicio11 
March 25; Muskingum a t  Zanesdle, Ohio, probably oil 
March 26-27; Mahoning at Youngstown, Ohio, water 
overtopped gauge on March 26 and continued above it 
on the 37th and 28th; hfaumee at Napoleon, Ohio, 011 
March 26: Sandusliy at  Fremont, Ohio, on March 26-27. 

Date of mmi?nu?n stages i n  Indiana rizws.-W:ibnsh :it 
Bluffton, Incl., on March 2 6 ;  at Attica. Incl., on March 27: 
a t  Terre Haute, Ind., on March 27; and at Mount Caniiel, 
Ill., on Mnrch 30; West Fork of White at Anderhon. Intl., 
on March 36; at  Indianapolis, Ind., on hlarcli 26; East 
Fork of White at Shoals, hid., on March 28. 

Date of mazirniim stages in  Illinois &vrs.-illiiiois at 
La Salle, Ill., on March 29; at Peoria, 111.. on hl:irch 30-31 : 
and at Beardstown, lll., on April 6. The iiiovenient of 
the water in the Illinois River is estreniely slow. 

Date oj' maximum stages in I i e~~tucky  w'z?ers.-Lickuig 
a t  Falniouth, Ky., on March 27;  Kentucky at High 
Bridge, Ky., on March 27; at Beatt ville, KJ-., on March 
28, ancl at  Frnnkfort, Ky., on Miwcz 28. 

Date o ' maximum stages i n  Test Virginia rivers.--Big 

Sandy, Tug Fork, at Williamson, W. Va., on March 2 7 ;  a t  
Lock No. 3, Hy., on March 28; NewGreat I<anawha, nt 
NewRiver,Tenn., on March 27; at Radford, Va., on March 
28; at  Hinton, W. Va., on March 28; and at  Charleston, 
W. Va., on March 28: Litt81e Kanawha at  Glenville, 
W. Va., on March 27. 

Thus it will be seen that the maxhuni  stages on the 
Ohio tributaries from the south occurred on an average 
of about a day lnter than on the northern tributaries, due 
as before explained to different rainfall distribution. 
Moreover the maximum stages on the rivers of Ohio, 
without exception, exceeded by from 1 to 15 feet the 
previous highest sta es of which there is authentic record; 

failed to reach previous hi h sta es, due to the lesser 

tinuance. 
Outside of the region under discussion the rainfall was 

appreciably smaller in amount, yet sufficient to 
record-breaking floods, particularly in New Y o r l % e  
where, on March 27-28, floods prevailed, exceeding, in 
the case of the Genesee at  Rochester, the memorable 
flood of 1865, and in the case of the Hudson at Albany, 
the flood waters of 1857. The Connecticut River marked 
the eastern advance of the floods, and the James River 
of Virginia, the southern. 

Flood in the Ohio River.-The Ohio River at  Yittsburgh 
crested at  30.4 feet on March 28, a less stage than had 
been reached earlier in the year; at Wheeling, W. Va., 
the maximuni stage was 51 feet, 6.9 feet above the Jan- 
uary flood of 1913. At Parliersburg, W. Vn., a crest 
stage of 58.9 feet, 5 feet above the highest known stage, 
that of 1884, was reached on March 28. 

The Ohio River began to receive water from the flooded 
streams of the watershed ns early as March 26, when a 
rise of 21 feet in 21 hours was registered nt Cinciimnti, 
Ohio. The Musliingum put forth an enornioiis 1-olunie 
of water on the 28th, causmg a rise in the Ohio nt Parkers- 
burg, W. Va., of 11.9 feet in 24 hours, on an initial stage 
of 43 feet; the crest sta e at  the last-named place did 

wave in the Ohio River was much attened and conse- 
Points between Parkersburg and 

eincinnati experienced stages generally nbore the ire- 

after passing Parkersbur W. Va., moved rather ra idly, 
reachmg Cincinnati on % p d  1,  with a reading of69 .S  

Sandy, I! evistl Fork, at Pikeville, Ky.. on March 3 i :  Big 

on the other hand t % e floods in the southern tributaries 

amount of precipitation an f f  the s orter time of its cou- 

d not occur however until t f e 29th. B this time the flood 

vious h g h  water mark of 1884. The crest of the d oocl 

uently very long. 

a .  m.J: 
Kings Mills.. ................... 
Portsmouth.. ................. 
Upper Ssndusky.. ............. 

Cooperative statinns (7  p. in. to 7 

Antwerp.. ..................... 
Bangorville.. ................... 
Bellelontaine.. ................ 
Benlon Ridge.. ................ 
Bowling Green.. ............... 
Cambridge.. ................... 

a1 Dover.. .................. 
ton.. ....................... 
leville.. .................. 

( 'onnrmt . .  .................... 
L)nyt1m. ........................ 
Frmklort  ............ .:. ........ 

le.. .................. 

1 ireenville.. .................... 
Hudson.. ..................... 
Marion.. ....................... 
Millport.. ...................... 
~ ~ i l o . .  ......................... 
TitFn ........................... 
Urhnna.. ....................... 
Waneeon. ..................... 
Wooster ........................ 

p. In.): 

..................... 

..................... 

. 
MARCH, 1913 

0.00 
0.01) 
0. on 

2. -15 
0. M 
1.37 
2.36 
2. 00 
0.33 
0.62 
1.03 
0.15 
0.90 
0.51 
T. 

3.50 
1 .9s  
0.43 
1 . 2 ~  
1. 60 
I .  3h 
0.75 
n. 36 
1.9s  
0.62 
2.07 
1. Iti 

feet, 1:3 feet below the Imvioas riias~nuiii stage of 71.1 
feet in 1Ss-l. 

The history of the Ohio floud from Cincinnati to Cairo, 
sncl the consequent flood in the lower Mississippi, will 
forill a pnrt of the April, 1913, Keriew. 

Zi iu t r . i h~c t i~n  ?fa j ) i~e~i l ) i tat ion.-- ln  order to better realize 
the horizontal distribution of the preci itation a small 

23-2 i ,  inclusive, see chart at end of this article. Numer- 
ical vnlues of the cltiilj- precipitation and the clnily river 
stages are given in the tnhles which follow. The rainfall 
statistics are presented nlphnlJeticnlly by St8ates: the * 

river stages by drainnge areas. TGere is necessarily 
sonie lnck of ngreement ~moiig the daily preci itation 
values by reason of the different daily tinie peiioc P s used. 
(See note on Tnhle of Diiily Precipitation.) 

Daily a inowts  of meiyitation ( i i i  inches and hundredths) at representa- 
tive stations in d ie  watershed of the Ohio River, Narch 83--&7. 1918. 

chart liris been xeprecl which shows t \ le total rainfall 
in the Ohio T'nl I ey watershed for the five ditys, hlnrcli 

1 Mar. 23 

0.00 
0.00 
0.00 
0. MI 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 

0.00 
0. on 
0. no 

0.10 
0.15 
0.00 
1.34 
0.23 
1.00 

i OHtll .  

Regular stalions (midnight to mid- 
night):  - .  

CinchmLti.. .................... 0. on 
Cleveland.. ................... .I 1.94 
C'olum bus. ..................... I). 53 
Toledo.. ..................... 1.90 

Special river stations f i  a. ni. to 7 

lnr. 24 

0.72 
1.3a 

0.59 
0.00 
U.6Y 
1.41 
0.14 
0.06 
0. Ob 
0.19 
0.62 
0.05 
1.19 
0. 70 
0.10 

0.08 
0.17 
0.64 
1.11 
0. 62 
1.09 

9.21 
1.46 
2. 14 
1. k2 

0.69 
T. 
2.00 

0. S5 
1.95 
1.52 
2. 00 
1.50 
1.09 
0.30 
2.20 

1.23 
2.91 
1.20 
0. i? 
1 03 
1.43 
1.;; 
1.90 
1. S i  
0.90 
1.36 
I. 12 
2.13 
1.14 
1.94 

1.50 

far. 25. 

0.55 
9.12 

1.65 
0.00 
I .  81 
2.22 
1.53 
0.04 
0.05 
1. i 7  
2.25 
0.20 
2.92 
1.70 
0. 07 

0.58 
0.58 
0.31 
3.74 
0.26 
3. i o  

4.15 
2.66 
1. s9  
1.54 

2.57 
0.03 
2.15 

2.50 
5.25 
5.61 
2.64 
2.00 
1.57 
2.70 
3.00 
1.9: 
2.46 
3.2s 
1.67 
3. SO 
4.61 
3.64 
4.45 
4.10 
4.39 
1.90 
1.46 
3.65 
3.12 
1.78 
4.84 

[nr. 26 
~ 

1.66 
0.91 

1. 79 
1.00 
1. til 
1.32 
1.15 
1.40 
1.50 
1.93 
1.40 
1.50 
1.24 
1.36 
1.62 

1.09 
1.51 
1.09 
0.95 
1.17 
0.74 

1.11 
0.91 
1.40 
0.46 

4.06 

3.50 

0.12 
1.55 
2.13 
0.24 
0.30 
2.55 
1.35 
1.62 
2.29 
0.97 
1.4% 
2.20 
0.20 
0.88 
2.06 
1.41 
1.15 

1.35 
2.29 
0.47 
2.25 
0.32 
1.40 

2. 7 s  

1.87 

__ 
far. 27 
- 

0.3s  
0.58 

0.92 
0.76 
0.92 

0.3s 
1.12 
0.64 
0.6; 
1.25 
0.77 

1.10 
0.64 

0.97 
1.02 
0.90 
0.60 
0. so 
0.98 

0. nb: 

0.84 

0.00 
0.25 
0.01 
0.25 

1.22 
1.40 
1.19 

0.55 
0.91 
0.53 
0.30 
0.25 
0.88 
0.75 
0.60 
0.37 
0. R5 
0.76 
1.42 
0.94 
0.87 
0.50 
0.41 
0.90 
1.00 
0.70 
0.70 
0.75 
0.54 
0.34 
0.81 

__ 
Total. 

3.51 
6.27 

4.95 
1.76 
5. a3 
5. B 
3. li 
2.62 
2.27 
4.56 
5.53 
2.52 
6.18 

2.43 
4.86 

2.82 
3.43 
2.94 
7. i 4  
3.08 
7.51 

7.4; 
i. 2 
6.97 
6.19 

8.54 
4.21 
8.84 

6 .4 i  
10.56 
11.16 
7.54 
6.05 
6.72 
5.72 
8.45 
6 . 8  
6.81 

6.49 
7.16 
9.37 
7.16 
9.33 
9.65 

10.61 
5.60 
e. li 
7.97 

5.65 
IO. 15 

8. !a 

8. 66 

1 Iinporlanf.-The daily amounts 01 yrec.ipitat.ion a t  regular Weather Bureau stations 
are given from midnight to midnight, wvcnty-fifth meridian time. At special river 
stations the ainounts indude the precipitation which owurred between 7 a. m. of one 
day and i a. m. of the following day, local time, while the amounts 
tions include the precipit.ation from 7 p. m. of one day to 7 p. m. of 
local time. 

atcoo erative it% 
the fohving day, 
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Daily amounts of precipitation (in inchcs and fiztndredths) at representative stuiions in tk waierskd of the Ohio River. Match fS-27. 191S-Contd . 

2.55 
3.07 
2.25 
2.35 
2.36 
4.14 
3.18 
1.80 
2.82 

Mar . 23 
..- 

WEST VIRGINIA . 1 

1 
I 
I 

ar stations (midnight to mid- 

Parkemburg .................... 
.+. I k i U  . 

.......................... 

Special river stations (7 a . m . to 7 
a . m.): 

2.35 
2.70 
3.01 
3.07 

4.01 

Chirleston ..................... - 1  

Elkhorn ......................... 
Grafton ......................... 
R r n n  ........................... 
W'ellsburg ...................... 

KENTUCXY . 

.. ~ ~ ~ 

Creston ......................... 
Fairmont ....................... 
Glenville ....................... 

5.50 1 
i::: 1 
4.39 
5.05 
3.15 1 

Hinton ......................... 
Huntington .................... 
Point Pleasant ................. 
Rowlesburg .................... 
S t  . M a r y s  ...................... 
wheeling ....................... 
Williamson ..................... 

Cooperative stations (7 p . m . to 7 

Spccial rivca stations (7 n . m . to 7 

Bridgeport ..................... 
Florence ....................... 
Guntersville .................... 

a . m.): 

WESTERN NORTH CAROLINA . 

p:m.): 
Beckley ........................ 
Bens Run  ...................... 

Regular stations (midnight to mid- 1 
n i f%ngton  ...................... 

Louisville ...................... 
Special river stations (7 a . m . to 7 

8 . m.): 
B e a t t y d l e  ..................... 
Burnside ....................... 
Catlettsburg .................... 
Falmouth ...................... 
Fra&ort ....................... 
Ma ville ....................... 

Pikeville ....................... 
Williamsburg ................... 

Cooperative stations (7 p . m . to 7 

Anchorage ...................... 
Berm ........................... 
Calhoun ................ i. ...... 
Edmonton ...................... 
F r a n k h  ....................... 
Hopkinsville ................... 
Irvmgton ....................... 
Marion ......................... 
Middleshoro .................... 1 

High Bridge .................... 

Plx& ........................ 

p . m.): 

Bcott ........................... 
Shelby City .................... 

INDIANA . 
Regular stations (midnight to mid- 

n ik2hsvi l le  ...................... 
Fort n'ayne .................... 
I n d i a n p l h :  ................... 
Terre aute ................... 

special river stations (7 3 . m . to 7 1 
! .......................... 

a.m.):  
Attic8 
Bluflton ........................ 
Elliston ........................ 
Madison ........................ 
Mount Vernon .................. 
Shoals .......................... 

Cooperative stations (7 p . m . to 7 

Anderson ....................... 
Berne .......................... 
Butlerville ...................... 
Connersville .................... 
Crawfordsville .................. 
Eminence ...................... 
Farmersburg ... ............... 
Greenfield ...................... 
Huntingborg ................... 
Iluntington .................... 
Judyville ....................... 
Kokomo ........................ 

p . m.): 

Collegeville ..................... 

0.00 
0.08 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0 . 00 
0.20 
0.00 
0 . 00 
0.00 
0 . M) 
0.23 

'r . 

0.00 
T . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
T . 
0.00 

0.29 
2 .os 
1.27 
1.05 

0.37 
0.00 
0.00 
0.36 
0.00 
T . 

2.34 
2.30 
0.14 
1.20 
0 . 68 
2.80 
1 . 60 
0.78 
1.25 
2.27 
1 . 80 
1.97 
2.18 

.. 

dar . 24 
__ 

0.00 
0.05 

0.00 
0.00 
0.03 
0 . 00 
0.00 
0.00 
0.00 
0.00 
0.19 
0.1s 

'0.00 

0.00 
0.00 
0.30 
0.00 
0.00 
0.00 
0.41 

0.21 
0.15 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
T . 
0.00 
0.00 
0.00 

0 . rn 
0.00 
1'. 
0.00 
0.20 

0.05 
T . 
0 . ou 
2.86 
0.00 

o . 20 

0.90 
1.98 
2.76 
2.45 

2.80 
3.80 
1.10 
2.74 
0.21 
0.37 

1.50 
2.34 
2.57 
1.14 
1 . 85 
2.30 
1.95 
1.92 
2.56 
4.50 
1.05 
1.13 
1.57 
- 

. 
tfar . 24 
__ 

0.22 
0 . w 
0.00 
0.00 
0.02 
0 . 00 
0.00 
0.00 
0 . M 
0.00 
0.00 
0.53 
0.00 

0.00 
0.52 
0.28 
0.97 
0.35 
0.36 
0.76 

1.79 
4.95 

0.00 
0.00 
0.00 
0.30 
0.11 
0.05 
0.16 
1.20 
0.00 
0.00 

3.50 

1.40 
0.00 
0.00 
0.32 
3.75 
2.28 
0.00 
1.m 
0.61 

1 . a0 

4.01 
0.69 
1.56 
0.77 

2.28 
3.00 
6 . 10 
3.67 
1.65 
6.66 

2.51 
2.56 
4.43 
1.86 
5.67 
2.20 
1.45 
2.23 
2.32 
0.52 
1.95 . 1.51 
1.97 
- 

__ 
Yar . 26 
- 

0 . 40 
1.84 

1.20 
1.60 
1.28 
1.15 
0.62 
2.24 
1.80 
0.90 
1.63 
1.86 
0.78 

0.95 
1.21 
1.48 
2.05 
0.80 
1.40 
1.89 

2.46 
0.87 

3.04 
2.26 
2.36 
3.23 
3.35 
3.02 
2.03 
3.64 
0 . so 
2.02 

1.72 
5.25 
2.46 
4.30 
4.85 
2.53 
1 . 80 
1.43 
1.75 
2.38 
4.16 

0.30 
0 . 40 
0.34 
0.19 

0.00 
0 . 10 
1.20 
2.27 
2.55 
1.80 

0.50 
0.42 
1.56 
0.20 
1.46 
0.70 
0.25 
0.21 
1.00 
0.00 
0.30 
0.27 
0.00 

__ 

dar . 21 
__ 

0.70 
0 . 24 

1.35 
1.47 
0.92 
1.20 
1 . f 4  
1.90 
1.18 
0.90 
1.00 
0.50 
1.70 

1.40 
0.77 
0.95 
0.05 
1.05 
1.29 
0.78 

0.01 
T . 

3.28 
3.25 
0.92 
0.96 
1.06 
1.24 
1.29 
0.40 
1 . 40 
2.05 

0.08 
0.60 
0.13 
0 . OQ 
T . 
0.10 
0 . 20 
T . 
1.60 
0.23 
0.39 

0.02 
0.21 
0.08 
0.10 

0.63 
0 .(io 
0 . 20 
T . 
0.37 
0 . 45 

0.14 
0.19 
0.57 
0.00 
0.32 
0.00 
0.00 
T . 
0.15 
0.00 
0.30 
0.14 
0.38 
- 

3.28 
4.49 
4 . SL 
4.31 
3.46 I 
5.24 

4.07 1 2.217 

Cooperatlve etatlon (7 p . m . to 7 

Mauzy ......................... 
Moom Hill .................... 
Princeton ...................... 
Rome ......................... 
Salnmonia ..................... 

p . m.)-Continued. 

Salem ......................... 
South Bend ................... 
Underwood .................... 

SOUTHERN ILLINOIS 

Regular stations !midnight to mid- 

Cairo .......................... 
Special river stations ( 7  a . m . to i 

Shawneetowm .................. 
Chester ........................ 
Mount Cnrmel ................. 

('ooperative statiunn (7 p . m . t o  7 

Albion ......................... 
Carbondale .................... 
Carlyle ........................ 
Danville ....................... 
F.rlualit,g. ..................... 
Flora .......................... 
Nanteno ....................... 
Metropolis ..................... 
Pals t ine  ...................... 
Tuscola ........................ 

nieht): 

a . m.): 

p . m.): 

WRRTERN VIRGINIA . 
Regular stations (midnight to mid- 

night): . .  
Lvnch h r p  .................... 
\%'vthevillc .................... 

Spzciat river stations I ;  a . In . to 7 

B uchanan ..................... 
Speers Ferry ................... 

a . m.): 

NORTHERN ALABAMA . 

5.80 I 
3.71 ;:;; 1 night): 

5.16 

Eegular stntion (midnlgbt to mid- 

.4sherill e. ..................... 
TENNESSEE . 

I 

6.52 
5.36 
6.01 
4.56 

6.08 
7 . 50 
8 . 60 
9.04 
4.78 
9.28 

6.99 I 
7 .El  
9.27 1 

5.25 

Regular stations (midnight to mid- 

I hatl.anooga ................... 
Knoxville ..................... 
Nshvi l le  ...................... 

Special river stations (7 a . m . to 7 

('arthage ....................... 
Wint i  ......................... 
171arksville ..................... 
Johnsonville ................... 
Kinqston ...................... 
Newport ....................... 
New River .................... 

Cooperative stations ( i  p . m . to 7 

Ashwood ...................... 
Uyrdstown .................... 
redar Hi 11 ..................... 
Uover ......................... 
Erastnus ....................... 

5.14 il Tackson ........................ 

night): 

hfemphb ...................... 

3 . m.). 

Elizabrthton .................. 

p . m.): 

U0IltCJn ........................ 

........................ 
hichfinnrille ................... 
Mountain i i t y  ................. 
Roeersville .................... 

...................... 

Mar . 7.2 
__ 

0.56 
0.33 
0.05 
0.00 
3.55 
0.10 
1.15 
0.01 

0.04 

0.00 
0.00 
T . 

T . 
0 . M) 
T . 
2.20 
T . 
T . 
1.34 
0.00 
0 . 16 
2.05 

n . no 
0 . m 

0 .on 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0 . OIJ 
(1 . 00 

0.00 
0.00 
(1 . 00 
0 . MJ 
0.00 
0.00 
0.00 
(1 . 00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 00 

t a r  . 2. 
__ 

2 . 25 
1.63 
2.00 
0.10 
1.16 
2.00 
0.53 
2.10 

0.02 

0.52 
0 . 62 
0.56 

2 . 10 
0.25 
1.60 
1.35 
0.27 
2.3s 
0 . ?9 
0.35 
1.34 
1.22 

0 . no 
0.00 

0.00 
0 . w 

0.00 
0.00 
0.00 

0.01 

0.00 
(1 . 00 
0.00 
T . 

0 . o(I 
0.00 
T . 
0.00 
0.10 
0.00 
0.00 
0 . 00 

0.00 
0 . 00 
0 .on 
0.3(J 

T . 
0.00 
0.24 
0.00 
0 . no 
0.00 
0.4s 

n . 2.1 

gar . 2 

5.59 
2.78 
4.37 
3.13 
3.04 
3. i o  
0.88 
3.30 

4.2Y 

1.62 
3.80 
6 . 3  

6.23 
4.24 
1.92 
1.40 
3.02 
3.30 
0.45 
3.74 
3.67 
1.?3 

n.00 
0.00 

0.00 
0.00 

0.00 
0.00 
T . 

0.09 

0.10 
(1 . 05 
1.23 
1.11 

0.01 
0.00 
0.53 
0 . (10 
0.x6 
0.00 
0.00 
0.00 

T . 
T . 
0.00 
0.20 
0.91 
0.38 
0.04 
0.43 
0.00 
0.00 
0.00 
0.63 

dar . 2t 

0.98 
2.10 
1.05 
2.46 
1.08 
1.10 
0 .em 
2.30 

0.24 

2.14 
0.22 
1.50 

0.71 
0.52 
0.55 
0.54 
0.97 
0.40 
0.15 
1.25 
0.40 
0.42 

0.27 
1.70 

0.00 
0.26 

0.00 
0.25 
0.10 

0.69 

1.55 
2.18 
0.56 
1.55 

4.50 
4.20 
3.47 
1.00 
4.00 
0.22 
T . 
1 .a 

2.50 
0.53 
0.00 
4.72 
2.07 
2.07 
2.75 
1.19 
1.25 
0.63 
n .33 
5.95 

Kar . a: 

0.27 
0.08 
0.06 
0.09 
0.21 
0.20 
0.18 
0.21 

0.02 

0.74 
0.52 
0.60 

0. O i  
0.07 
T . 
0.23 
T . 
0.11 
0.07 
0.05 
0.00 
0.08 

0.54 
0.8% 

2.20 
2.00 

1.86 
1.44 
0.72 

0.40 

0.03 
0.16 
T . 
0.01 

1.w 
2.16 
1.26 
1.60 
0.64 
2.n6 
1.75 
2.54 

0.00 
0.15 
3.70 

T . 
0.92 
T . 
0.01 
1.$5 
1.03 
2.13 
0.04 

n.15 

Total . 

9.66 
ti .92 
7.53 
5.78 
9.04 
6.50 
3.34 
7.92 

4.61 

5.32 
4 . 4 6  
Y.16 

9.11 
5. (w 
4.10 
5. i? 
4.26 
6.19 
2 .BO 
5.39 
5.57 
5.00 

0.81 
2.59 

2.20 
2.26 

1.86 
1.69 
0.82 

1.19 

1.71 
2.42 
1.87 
2.97 

6.41 
0.36 
5.26 
2 .PO 
5.60 
3.08 
1.75 
3 . f6 

2.50 
1.28 
3.70 
5.37 
3. sz 
3.32 
2 7 9  
2.52 
3.10 
1.88 
2.46 
7.10 - 
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Daily river gage readings (in feet and tenths) &far. 22-29, 1313. and crest singes as compared with previoits highest wafer at special river stations in 
the zcatmshed of the Ohio. 

Sandusky River: 

Maumee River: 

Tit&, Ohio .__.___._.__..________.________.__._ 
Freruont. Ohio ..._. .. . ._. . . . . . _ _  ._. .. _ _  _. .!.. . . 

For t  Wayne Ind .___..._.....___..... ___....._. 
Napoleon, Ohio .__. . ._ ._______. .____._____. .___ 

OHIO RIVER STSTEY. 

Previous highest 
stage. 

7 
10 

15 
13 

March. 1913 1913 Com- 
pared 
with 
pr* 
igheat. 
VlOUS 

-. ~~ 

Date. 

Flood 
stage 
(feet). 

~~~ 

?2 

__ 

2.4 

i. 0 
1.0 

...... 

2.7 

2. s 
1.3 

2.2 
2.4 
.?. 5 
8.8 
6.5 

11.9 

3 . 3  

1. 6 
2.0 

15.1 
Y. 0 
s. s 

0. 6 

4.6 

...... 

1. 0 
9. 9 
7.9 

1.6 
3.1 

I .  I 
3. 2 
6.0 

3.7 
8.1 

4. 1 

1.6 

a. 9 

a. 0 
3 .0  

..... 

...... 
0. Y 

11.5 
s. 6 

4.3 
4.7 

7.4 

3.2 

3.2 
3.6 
6. 2 
7.1 

11.9 

s. 7 
15.8 
?1.5 
29. i 

2.6 
9.4 

..... 

4. n 
1.9 

10.0 

s. s 

~ 

23 Xeighl 25 26 2; High- 
est. Date. 

.\PI'. 2,1Y04 
, 19U4 

Mar. X , l Y U x  
Nar. 2,1!110 

_- - 

Nar. 20,1905 

Mng 3l,lSS9 

Juue  1,lSSg 
Mnr. --.1S65 
Apr. :30,1909 
Mar. -,lSG 
Feb. lS,lS9l 
Mnr. l(i,lYOS 

July I0,lSSS 

Mar. 14. 190: 
Feb. 27,1912 

July 1U, lhbS 

July 11,lSSb 

Jnn. 21. lLW4 

5311. 22,1904 

- _  , 1 s 9  

. . . .au ____. . . 

............. 
Mar. 24, IS96 
. . . .do . . . . . . 
Mar. --.lY9S 

Jau. 9.1907 
Ayr. aO,l501 

Sept. 15.187s 
Sept. 13,lSis 
Sept. 29. lS6l 

June 14,1907 
Aug. -, 1903 

Mar. 23,1s9s 
July l i ~ I S S 4  
Mnr. 24.Is9S 

~ -, 1554 

,1666 
Mar. 24.1s98 
_ _  

Mar. 1 .19~3 
JRU. 311,1902 
Feb. --.lSiY 

Mar. 23,19U4 

2;: ::E: 
Mar. 311,1904 

Feh. -> 19u3 

Apr. --.1904 
Eel). - , M 3  
Ally.  3, I S 5  
Feb. 18,1693 
Aug. 7 . 1 M  

I-- ~- 

LAKE ERIE SYSTEM. 

18.5 
16.5 

22.5 
lb. s 

16.0 

21.0 
22. 1 

19.3 
17. I 
15.4 
38.0 
32. 7 
33.0 

22.0 

1s. 6 
BO. 6 

S i .  0 
BY. 0 
42.0 

15.8 

15.4 

12. (I 

22.0 
36. S 
35. U 

21.2 
25. s 

34. n 
23. u 
46.9 

24.5 
39.5 

21.3 
1Y.  3 
2s. 3 

3s. 0 

21.3 
21.2 

2 .4  
...... 

6. i 
0. li 

2.4 

2. 6 
1.2 

2. a 
2.2 
S. 2 
3.2 
6.2 

11.4 
., ., .,.a 

1.3 
1. s 

15. u 
7.9 
s. 5 

0.5 

4.4 

...... 
1.2 
9. i 
i. G 

1.4 
3.1 

1.2 
3.1 
5 .  9 

3 . 4  
5. (I 

4. S 

1. ti 

4 . 2  

3. U 
3. 0 

...... 

7.0 
Y. 4 

18.6 
9 . 2  

3.2 

2.5 
1.0 

2. 7 
3. S 
6.1 
5.0 
5.9 

11.2 

:2 .  2 

1 . 3 
1.5 

' 2 .9  
, . a  
s. 2 

4. i 

6.6 

a. 3 

2.5 
9.9 
- r  ,. , 
1.4 
2. Y 

1 . 1  
3. u 
5.7 

3.2 
4. Y 

6.2 

1.6 

4. u 
7. II 
4. 8 

3.3 

1.6 
11.3 
s. 5 

11,s 
1l.U 
11,s 
8. 8 

2. 6 

12.3 
12.1 
15. $1 
14.5 
13.6 

9. 1 
15.7 
17.5 
20. 6 

2.0 s. 2 

3. 6 

3.1 

5.2 

6 . 2  

..... 

12.5 
13.5 

(1 24.0 
16.6 

13.5 

3.5 
1.0 

ti. li 
s. 0 

11. 6 
15.4 
16. 2 
19. (1 

s. 2 

1.1 
1.3 

14. Y 
7. 7 
8.0 

15.5 

13.2 

7.0 

11.0 
21.2 
16. tj 

1.6 
2.  s 

1. I1 
2. :I 
5 .  5 

3. I 
4. s 

21.9 
11.6 
11.5 

3.6 

424.0 
1Y.6 

17. Y 
2.0 

11.1 
S. 5 

17. G 
1s. u 
23. S 
21.6 

2.4 

17.5 

24.6 
19.5 
1s. 3 

s. 2 
15.5 
lfi. a 
2u. 1 

1.6 
#.S 

3.4 

3.0 

4. S 

5.9 

....._ 

19.4 
21.5 

26. a 
22.1 

12. u 
:i. c 
1. e 

14. I1 
14.1 
22.0 
24.5 
20.4 
:io. a 
:;. 1 

1. ti 
2.2 

14. s 
s. 0 

10.0 

122.9 

16.7 

13.0 

...... 

...._. 

....__ 

2.0 
4 . 2  

1. I1 
2.5  
5 . 5  

3.2 
4.5 

20.9 
24.2 

16.0 
21.5 

26.0 
25.0 

12.2 

5.5 
ti. 2 

14.4 
14. r; 
21.1 
3. 5 
31.9 
X. 5 

5.5 

4. U 
i. 4 

al. 2 
14. 6 
16.2 

12.0 
14.3 

25.1 
42.5 

11). 2 

4. c 
ti 3 

15. 2 
14.1 
19.5 
3.0 
29.5 
:i4.s 
r -  
8 .  d 

-1. s 
h. 5 

"2. 4 
IS. i 
25.2 

...... 
15.1 

IF. 1 

.__... 

...... 

.__... 

11.1) 
1s. 9 

Y. 5 
1l.G 
33.11 

IS. u 
21.5 

17.4 
IO. 2 

._.... 

32.2 

6 15.7 
19.2 

38.6 
33.4 
3s. 3 

10.2 

3U. 4 
42.2 

5.6 

13. S 

31. 6 
30.8 
24. s 
5s. 0 
43.9 
42. 7 
50.5 

li. 5 
26.5 

19.1 

12.2 

20.0 

17.5 

...... 

..... 

8. c 
11.c 

3. i 
1s. c 

7.2 

4. ( 
4.5 

12. t 
12. 2 
15.3 
17. c 
3 . 5  
2s. 3 

5.5 

:i. 5 
5. ; 

19. 1 
13. I: 
20.2 

10.4 

12. u 
9. a 

1Y.  4 
21.5 

26.1 
25.0 

I::. 9 

2.2 
I .  I 

15. 6 
15.2 
22.5 
25.7 
32.2 
36.5 

7. 7 

5.6 
9.7 

23. t j  
1s. 7 
25. 2 

2 23.9 

17.4 

16.1 

120.0 
51.6 
46.5 

20.0 

11.5 
14.5 
34.8 

30.4 
39.0 

22.9 
24.2 
37.8 

34.1 

29.0 
34.6 

33.7 

39.9 
34.6 
35.3 

22. 1 
25.7 
31.3 
42.2 

23. 5 

20.0 
22.5 
33.4 
31.3 
31.0 

61.5 
47.0 
44.9 
50. 9 

18.2 
30.2 

19.1 

16.0 

20.3 

21.6 

au. 4 

Mar. 2f 
. .do.. . . 
.. d o  .... 
Mar. 2i 

N3r. 25 

Mar. 27 
..do .. 
.. do .... 
.. do .... 
Mar. 26 
. .do . .  . 
Mar. 27 
.. do .... 
Mar. 26 

Mar. 27 
.. do .... 
.. do .... 
Mar. 28 
. .do.. . . 
Mar. 28 

Mar. 27 

Mar. 28 

Mar. 2.5 
Mar. 2; 
. .do... . 
. .do.. . . 
Nar. 

Mar. 27 
Mar. 28 
..do.. . 

sdar. 27 
.do.. . 

Mar. 25 
Mar. 28 .. do ... 
Mar. 27 

Mar. 25 
Msr. 26 

Mar. 26 

Mar. as 
Mar. 27 
Mar. 28 

Mar. 25 
. .do..  . 
Mar. 27 
Mar. 2.8 

Mar. 27 

IIar. a6 
. do ... 

YW a7 
..do.. 

Kar. 30 

Kar. 28 
IIar. 29 

E: 2 
Kar. a7 
Llar. 29 

idm. 2s 

.. do ... 

.. do. .. 
id8r. 27 

+0.Y 
+5.0 

+3. 6 
+6.2 

-2.1 

-15.5 
-14.4 

+ 3.7 
- 2.2 
- 7 . 1  
- 2.3 
- 0.5 + 3.5 

-14.3 

-13. u 
-20.9 

-13.4 
-23.3 
-16.8 

+ 7.1 

+ 2.0 

+ 4 . 1  

- 3.0 
f15.0 
+11.5 

- 1.2 
- 5.4 

-22.5 
- 8.5 
-12.1 

- 5.9 
- 0.5 

+ 1.6 
- 4.9 
- 9.5 

- 3.9 

+ 7.7 
+13.4 

10 

7 
6 

13 
14 
15 
20 
20 
2i 

14 

10 
23 

25 
18 
28 

5 

11 

S 

b 
25 
?.5 

20 
20 

14 
14 
30 

36 
40 

1 7  
12 
14 

25 

l b  
12 

17 

30 
17 
31 

9 
12 
21 
3 

5 

12 
12 
12 
16 
15 

50 
40 
40 
46 

20 
25 

14 

12 

22 

20 

17.4 

15.0 

..... 
51,s 
46.5 

15.3 
16. (I 

7. Y 
ti. 5 

10. 2 

26.4 
34. IJ 

19. 7 
3 . 3  

..... 

..... 

3 ."  
9.5 

4.2 
7.2 

30. U 

8.9 
10.4 

14.7 
13. X 
24.6 

23. ti 

11.6 
14.8 

..... 
19.5 
33.5 
37.6 

7. s 

41. 1 

3.9 

12.3 

2s. 5 
29.2 
27.8 

40.0 
47. 0 
42. S 
50.5 

7.2 
29.9 

6. 5 

S. 4 

14.5 

11.2 

..... 
25. ," 

..... 

>%. 1 

6 2s. 1 

33. s 
5 22.2 

25.0 

38.7 

11.6 
21.o 
19. b 

a. 6 

27. b m. 5 

4.1 

20. U 

31. 6 
27.0 
21.4 

15.2 
21.0 
35.0 
31.6 

1.0 
7.6 

3.3 

2.9 

5 .2  

5.9 

...__. 

t22.5 

3i. 5 
8U. u 
44.0 

1s. Y 
19.5 
29.6 
84.1 

33. I 1  

16. i 
17.3 
29. 7 
27.7 
25.3 

0. s 
11.4 

Y. 7 

3. s 

3i. 0 
34.6 
35.2 

14.0 

31.3 
37.0 

23.5 

19.0 

33.4 
31.2 
23. u 
57.2 
37.5 
39.3 
47.3 

12.0 
23.1 

7.4 

b. 5 

13.2 

13. s 

..... 

..... 

+ 2.4 

- 5., 

+ 3.3 + 6.2 + 1.7 + x.1 

- 9.5 

+ 3.3 + 5.2 + 3.7 + 3.6 + 2.7 

- 3.5 - 7.3 
-10.4 - 9.7 

- 5.4 
-14.8 

+ 1.6 

-12.0 

-11.9 

-17.4 

+ 4.5 

.._... 
b. 0 

2.9 

2.5 
3. s 
6 h  
7.0 

13.4 

10.5 
16.4 
17.4 
24.4 

2.4 
8.7 

3. Y 

3.5 

6.4 

G. Y 

ti5.0 Mar. 30.191Y2 
54.3 Apr. 7 1866 
55.3 1 Jau. a3:lb82 
GO. 6 ' Jan. -, I S 2  

26. B 
45. U 

17.5 

2s. 0 

32.2 

39.0 

beb. zS.lYO2 
him. 31,ls%6 

Jan. 23.1W6 

Mny 21.1Wl 

Mar. 3l.lS86 

Mar. --.1467 
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Duily river gage readings (in feet and tenths) Mar. 23-29, 1915, and crest stages as compared with previous highest water at special river stations in the 
watershed of the Ohio4ontinued. 

1913 

Date. 

Previous highest 
stage. 

Com- 
pared 
with 
PW 

March, 1913. 

Om0 RIVEB SYSTEM-CO~tiLlUed. 

Tennessee River: 
Knosrille, Teun. .  ............................. 
Chattanooga, Tenn.. ........................... 
Bridgeport, Ala.. .............................. 
Floreuce,bla .................................. 
Johnsonrille. Tenn.. ........................... 

Pittsburgh Pa.. ............................... 
vhio River: 

12 
3:3 
24 
16 
31 

22 

__ 
High- 
est. 

39.11 
58.6 
41.11 
33.5 
4s.n 

Flood 
stage 
(feet). 

h1ar. -.Isis 
Nx. 11.1Si;i 
- - 1% 
hfar. 19. 1S!G 
Mar. 24. i s ~ i  

Height. Date. 

Mar. 23 
... do .... 
Mar. 29 
Mar. 30 
... do .... 
Mar. 31 
... do .... 
... do .... 
h p r .  1 
... do ... 
4pr .  2 
Apr. 5 
... do ... 
Apr. 7 
Apr.4,7 

23 

- 5. 1 
- 2. I! + 5.0 + 2.8 + 1.2 
- 4.3 + 1.3 + 0.7 
- 1.3 + 1.0 
- 1.8 + 0.4 
+3.1 + n. 1 + 0.8 

23 

S5.5 
53.1 
53.9 
611.0 
64.8 
72.1) 
66.3 
65.i 
r l . 1  
61.8 

24 

hlar. 15.190; 
Feb. 7. I S 4  
Feb. 9 . 1 W  
Feb. -, 1x34 
FeL. !I. lW4 
Feb. 13,1S<4 
..... do ...... 
Feh. 14 . lhu . l  
..... do ...... 
Feb. 15.ljs1 

25 

~ot.~ettsburg',  ~ p . .  ............................. 
Portsinou th. Ohio.. ............................ 
Msysville, Kv..  ................................ 
Cincinnati, u'hio.. ............................. 
Madison. Ind ................................... 
Louis rille, K y ................................. 
Evansville, Ind. .  .............................. 
Hhawneetown, I l l . .  ............................ 

26 

Towmirln. 1':~. ........................................................ 
Willies-Barre. P3. .  .................................................... 
Selinsgrove, Pi.. ..................................................... 
H a r r i s h ~ ~ g , P  a ....................................................... 

2 i  

Feet. I Feel. 
16 20.0 

28.5 20 

19.5 1'1 
17.0 1 17 

28 

- 

Whiteriver Junction, Vt.1.. .................................. 
Bellows Falls, Vt.1.. ......................................... 

29 

~ ~ _ _  
Feet. Feet. 
30.0 32.6 1909 
19.0 19.2 1895 

Hol oke, Mass.1 ............................................. 13.0 
gr&@eld  Mass.1 ........................................... i 20.8 

artlord,I?onn.1 ............................................. ! 26.3 
i 

12. I 1869 
20.8 1896 
29,s 1S.554 

M3r. 
23 1 -17 4 

Mar. 30 -25.3 
Mar. 31 -1i.3 
Mar. 21 -14.0 
hfor. 23 -14.i 

-1.3 
12. $1 
11.2 
IS. I1 

5 . 5  

.;. 3 
s. b 

111.5 
14.1 
19. 7 
19.6 
31.6 
23. 1 
2i. 5 
3.5. 1 
11.3 
n. 4 
39.3 
33. D 
:u, n 

4. S 
12.9 
7.  1 1  

Ili.II 
2s. (I 

4. h 
s. 3 

10. 0 
13.3 
17. !I 
17.3 
19.1 

2 4 . I  
3 . 6  
1II.Y 
s. 3 
29. 6 
71.B 
39. n 

20.3 

4 . 3  
12.3 
11). 4 
1:;. 7 
3s. 5 

4.5 
7.5 
9.5 

11.1 
16.1 
13. S 
1;. 4 
IS. 4 
2 3 . 6  
21.6 
10. 11 
2i. s 
2'1. .-i 
J4.1 
40.3 

3.5 
11.3 

!I. 4 
1 a. I1 
2.;. 4 

i .  S 
11.5 
10. 0 
111. 1 
14. 1 
15.5 
16.1 
17. 1 
%. 3 
27.5 
11.4 
26.11 
2s. 9 
34.7 
411.9 

3.2 
10.1 
S. 5 

10. 7 
2Y. 4 

211. 1 
30.5 
22. 1 
1'5.2 
1;. 2 
17.2 
31.9 
2s. h 
SI). 3 
43.5 
z2.5 
30. 1 
31.1 
36. 0 
43 5 

i. 3 
13.3 
9.2 

13. 7 
33.1 

2s. 1 
4.5. 5 
4.3.0 
34.1 
30.4 
41.1 
51. (I 
44.3 
5i. 2 
53.6 
33.6 
36.6 
34.9 
3% 5 
45. r, 

20.9 
25.4 
1 6 . 4  
14.0 
33.0 

31). 4 
50. s 
54.9 
511. A 
51.5 
56.8 
61.9 
57.5 
63.6 
5i. (I 
3s. 4 
40.4 
3s. 3 
40. i 
47.4 

20.1 
31.2 
30. ti 
15. i 
33.3 

24. s 
SO. I) 
58.7 
6U. 2 
63. S 
65.1 
63. S 
62. x 
66.0 
59.6 
41.1 

41.9 
$2.6 
49.1 

43. n 

21.6 

2 3 . I  
18.5 
33.3 

30.4 
51.1 
5s. 9 
62. R 
66.4 
67.7 
67.9 
66.4 
69. S 
62.8 
44.9 
As. 4 
59.6 
54.3 
54.8 

33.3 

50 
50 
50 
511 
46 
2s 
%5 
35 
43 
4.5 

do . .____ 1.Fec. 19.18S4 
56.4 I Feb. 24.lSS4 

Feh. 2 3 . l W  
hpr. 6.1913 

t Estimated. 
a Dyke broke on 25th and flood waters passed around the gauge, 

1 About 23.3. 
subsequent readings not comparable with preceding ones. 

2 No reuurd after the 26th. 
5 Obtained by surrey. 
4 Approximated. 
5 h1easureiiieiit.s made at \'isduct Bridge 

As indicated in the preceding tlest the northeastward 
advance of the rain area which tlcluged the Ohio B a h  
caused damaging floods in New Tork State and west,erii 
New England. The voliiiiie of water in t8hc Griiesee 
River a t  Rochester was great#er t81ian in the record flood 
of 1865, but beyond flooding ninny cellrtrs aiicl basements 
in Rochester, no large amount of daiiiwe was wrought,. 
The flood conditions in the IIudson a t  A h m y  and Troy, 
N. Y., were the cause of general interruption to business in 
the establishments situated within reach of the flood 
waters, includin power h i t s  and a total suspension of 

reached a stage of 32.4 feet on March 38, 1.2 feet higher 
t8han the record flood of February 9, 1857. 

Western New England rivers.-During h1:irch 36 flood 
stages were reached in t8he riveis of Vermnnt a t  Barre, 
Montpelier, Whiteriver Juiic tion, Ru tlancl, n i icl  hliiddle- 
burg, overflowing t8he lowlands a t  these places. Rain 
cont8inued up to the morning of hhrcli 27, at8 which t8ime 
the 48-hour rainfall at, Northfield was  3.69 inches. On 
t#he BSth the rivers of Vermont8 began t80 subqicle in t81ieir 
upper reaches, but'continuetl in flood lower clown during 
the %t8h and  29th. Railroad traffic was geiierally inter- 
fered with t8hrouohout8 the State from the 35th to the 30th. 
(Re ort, W. A.  $haw.) 
T 1 e floods above described poiiring into the Con- 

iiecticut soon caused :I flood in that, river reput8ed t'o 
have been the greatest, qiiice 1SG9. The lowlands and 
towns alongithe river were more or less flooded, and 
traffic was generally interfered with. The highest stages 
reached along the river were as follows: 

city and interur % i  an trol ey lines. The river a t  Albany 

Thc riww of Pennsyk~a~~ia~.--hiIoderately heavy rains 
fell in Pennsylvnnin 011 hfnrch 25, 26, and 27, producing 
flood stttges in t,hc North Branch of the Susquehanna as 
follows : 

..... __ 

No qerious damage appears to have been done in east- 
mi Pciinqylvania. (Report, E. R. Demain. Harrisbu ) 

37-38th at, points between Buchnnan a id  Clifton Forge, 
Va., a> n re>ult of heavy rains over the headwaters on 
hfnrch 36-37. The flood advaiiced to Lynchburg with a 
iiinsimiim btage of 34.6 feet, aclvaiicin more slowly 

stage of 17.5 feet. Considerable dama e was done at 

minimized by the timely warnings that were issued. A 
preriou.;, t8hough much less pronounced flood, occurred 
on the James on E. A.  Evans, 
Richmond.) 

Rivers of South Carolina.-The rains of March 14, 15, 
and 16 caused floods on the Pedee and its tributaries as 
follo\vs : 

The Jnmeq River of V q i n i a  reached flood stage on '$ t e 

thereafter it reached Richmond, Va., on h B arch 30, with a 

Lynchburg, hut the amount there an I f  elsewhere was 

Highest 
Height. pre- Tear. I I VIOUS. I Fed. Fut .  

Pedee a t  Cheraw, 5. C.1 .............................................. 36.3 27 
Pedee at Smiths Mills, S. C.1 ........................................ 1 17.3 1 14 

lReport ,  J. H. Scott, Charleston. 

Rivers of Georg.ia.-A period of almost continuous rain- 
fall set in over Georgia on the afternoon of March 12, and 
continued until the morning of the 16th. As a reault 
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Lrpper Tennessee: I 
Chattanooga, Tnnn ..................................... 
Bridgeport Ala ........................................ 

Nashville, Tern ........................................ 

Guntersvilie, Ala ................................... :. .. 
Decatur Ala ........................................... 

Cumberland River: 

MONTHLY WEATHER REVIEW. 

Frrf . Fed. 
33.3 Mar. 30 33 
23.7 Mar. 31 24 
31.5 Apr. 1 31 
19.1 Apr. 3 21 

44.9 Apr. 2 40 

all of the streams reached h h  stages; the most pro- 
nounced floods occurred on the Savannah River,with a 
stage of 35.1 feet a t  Augusta, Ga., flood stage, 32 feet. 
Floods also occurred on the Altamaha and its two main 
tributa.ries, the Oconee and the Ocmulgee. Stages were 
as follows: 

__ 
Ocmulgee River: 1 

Macon, Ga.. ..................................................... 
Hawklnsville Ga.. ............................................... 
Abteville Gd .................................................... 
Lumber dity, Ga.. ............................................... 
Milledgeville, Ga. ................................................ 
Dublin, 0 8 . .  ..................................................... 

Oconee River: 1 

Height. $igd 
~~- 

Fed. 
23.6 
27.0 
19.0 
21.1 

33.0 
26.5 

Feel. 
1s 
25 
11 
15 

25 
30 

'Report, W. A. Mitchell, Macon, Os. 

Rivers of iKichigan.-The Saginaw River a t  Saginaw, 
Mich., was in flood on March 24 and again on March 26. 
The first flood was partially the result of ice gorges, while 
the latter was due to heavy rains over the lower Peninsula 
on the 24th. 

Rivers of Tennessee.-Both the Tennessee and Cum- 
berland Rivers were in flood, caused by the rain which 
fell in connection with the storms of March 23-28. 

(Report, F. H. Coleman, Saginaw, Mich.) 

MARCH, 1913 

The following crest stages were reached: 

Height.. Date. :kzd I I  I 

1 Report, L. Y. Plndell, Chattanooga, Tern. 

After sufficient time has elapsed to permit the collec- 
urposecl to issue a 

Hydrographs for t ical points on several principal 

charting are Keokuk, St. Louis, Memphis, Vicksburg, and 
New Orleans. on the hlississippi; Cincinnati and Cairo, 
on the Ohio; Nashville, on the Cumberland; Johnsonville, 
on the Tennessee; Kansas City, on the Missouri; Little 
Rock, on the Arkansas; and Shreveport, on the Red. 

tion of the necessary statistics it is 
more detailed report on the Ohio floo B s. 

rivers are shown on C T art I. The stations selected for 


